This review proposes reorienting the solutions in the search to strengthen decisions of the current work with the problem of the handling and final disposal of biosolids coming from the wastewater treatment plants, being proposed as the best use the partial replacement of clay for the manufacture of eco-bricks, achieving these materials in most cases met with better quality features required by existing regulations that evaluate them.
Introduction
The management of wastewater treatment is unfinished when decisions are not taken for the handling and final disposal of the by-product; the biosolid is a residue or cull within the treatment process, the problem of biosolids starts from the large volumes generated daily, its high dangerousness due to its chemical and microbiological composition, generating environmental impacts on the environment when there are no viable and safe treatment strategies according to the needs. Currently various researches have investigated the different uses for the exploitation of biosolids as a source of raw material in production goods or services, it is generally sought to return them to the productive cycle as part of the integral treatment management, doing efficient and correct environmental management with its valorization in obtaining new products, with even higher quality characteristics superior to those present in the market. The present investigation makes a revision of significant experiences in the area in order to
The Biosolids
Biosolids are defined as solid waste, semi-solid or liquid generated during wastewater treatment [1] . Biosolids include slag or solids removed during the primary treatment, secondary or advanced of the sewage treatment process and material derived from biosolids, except the gravel or ashes generated during the incineration process [2] . Biosolids is obtained from two stages, through the debugging process, in a first phase known as primary decanting in which, by the effects of gravity the particles are separated that are present in the water and the secondary decanting, the process that allows the separation of the clot of organic material [3] . The biosolid can be classified as crude, being that that comes from a primary decanting process; biosolid stabilized, when it goes through an additional treatment to avoid putrefaction and attraction of vectors; sanitized biosolids, is the one that goes through a treatment that eliminates pathogens and finally we find the non-dangerous biosolid, which, as its name indicates, does not present any risk to anyone who is in direct contact with it [4] . The treatment of biosolids has as main purpose the destruction of viruses, bacteria and odors [1, 2] .
Contaminants in biosolids
The possible uses of biosolids depend fundamentally on four groups of main pollutants: i. Nutrients and organic matter, its danger lies in its potential for eutrophication for ground and surface water. However, can be considered as valuable fertilizers just like organic matter they contain [5] . ii. Organic type contaminants, the pesticides, industrial solvents, colorants, plasticizers, surfactants and many other complex organic molecules, generally with little solubility in water and high adsorption capacity, tend to accumulate in biosolids [5] . All these pollutants are cause for concern because of their potential effects on the environment and about human health. One of the most important characteristics is its varied biodegradation potential [6] . iii. Pathogenic agents, the most important pathogens that have been found in biosolids are bacteria, viruses (especially enterovirus) the protozoa, the trematodes, the cestodes and the nematodes. Residues of animals killed or killed accidentally, hospital and funeral waste, among others, can increase the burden and diversity of pathogens in the influent [6] . iv. Metals mainly zinc (Zn), copper (Cu), nickel (Ni), cadmium (Cd), lead (Pb), mercury (Hg) and chromium (Cr). Its potential for accumulation in human tissues and its biomagnification raise concerns. The metals are always present in low concentrations in domestic wastewater, but the worrying concentrations are mostly those found in industrial wastewater [5] .
Environmental management of biosolids
The handling of biosolids is a global challenge, since they alone do not have economic value and without responsible and sustainable handling, can generate environmental impacts to soil, water and air with significant difficulties in its handling and disposition. On the other hand, the elimination of biosolids generates a direct economic outlay for health companies; by requiring hiring of services of withdrawal and adequate provision for large volumes of these [7] . The large volumes of biosolids in the treatment plants they generate an unknown: ¿What to do with these biosolids? This is perhaps the key question for proper management to the mentioned by-product; and precisely for this reason today there are many ideas that emerge as alternatives for use, reuse or final disposal, arriving in some cases to be indispensable implement several of these options to give a good handling and thus decrease the environmental impact adverse that can be generated with a wrong disposition [8] . There are previous researches, for the use of biosolids, with different purposes, as its application in soils with agricultural activities [9, 10, 11] , energy use [4] , creation of activated carbon [12] , as a construction material, in the manufacture of cement [13, 14, 15] , concrete production [15; 16] , construction of roads and buildings [4] , production of ceramic material [17, 18, 19, 20] among other. The reuse of biosolids as a construction material, it turns out to be the most attractive alternative of recent years to solve environmental problems related to the handling and disposal in wastewater treatment systems [7, 17, 21] , added to the above, It has been found in various researches, that the biosolids of wastewater treatment systems, present similar concentrations in the typical components (SiO2, Al2O3, Fe2O3, CaO, K2O, Na2O, among other) of the clays, facilitating its compatibility to make mixtures with them [19, 23] . This affinity, added to the ion exchange capacity, It seems to be the main mechanism that makes possible the encapsulation of this type of biosolids in clays, during the cooking stage within the process of making eco-bricks, so it can be considered as a process of solidification -stabilization [24] . This research emphasizes mainly in the use of biosolids for the production of eco-bricks, demonstrating its viability [7, 18, 19] , because the inertization or mineralization of these biosolids in ecobricks by incineration, allows to obtain materials suitable for construction (bricks and blocks), improving in many cases, certain properties such as strength, porosity, weight, shrinkage, impermeability, freezing, efflorescence, thermal, among others [22, 25] Table 1 . Mechanical characterization of the biosolids and clays used in the elaboration of the construction eco-bricks in different Investigations.
Designs and types of eco-bricks
According to the Colombian technical regulations, there are three basic types of baked clay masonry units, according to the arrangement of its perforations and of the volume that they occupy: vertical drilling (bricks and blocks); horizontal drilling (bricks and blocks) and massifs as described in Table 2 .
Types of units

Vertical drilling
Unit whose cells or perforations are perpendicular to the face or surface on which they sit on the wall. The net area of the cells or perforations, measured in any section perpendicular to their axes, cannot be greater than 65% of the gross area in that same section.
Horizontal drilling
Unit whose cells or perforations are parallel to the face or surface on which they sit on the wall.
Massifs
Lightweight mats with small perforations that occupy less than 25% of their volume or, also, that do not contain any perforation. Table 2 . Types of masonry units.
Source. Colombian Technical Standard [29]
Conclusions
The present investigation makes a contribution, because it raises new strategies for the handling of biosolids from wastewater treatment plants, pondering in general terms as a replacement agent its use in the elaboration of eco-bricks, which represents important environmental benefits, since it reduces the polluting substances of organic origin (nutrients, organic matter and pathogens) at the time of the cooking of ceramic materials and besides encapsulating, the heavy metals that may be present in this waste, avoiding like this, its wrong handling and inadequate final provision; posing with this, a safer use, at the same time it reduces the consumption of clay.
Verifying that the introduction of biosolids does not interfere in the conformation of the material during the molding and pressing process, however after the thermal process, a material with a higher degree of shrinkage is obtained, greater porosity and therefore greater capacity to absorb water, which allows inferring that these materials present a tendency weathering and to hydration, whereby it is suggested to locate them in preferential places compared with commercial bricks elaborated without the use of biosolids.
